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RE ITEM V 

REASONED STATEMENT UNDER ART. 35 (2) PCT WITH REGARD TO 
NOVELTY AND INVENTIVE STEP 

1. TECHNICAL FIELD 

The invention disclosed in claims 1 to 10 relates to a force sensor comprising a 
nanostructure. 

2. STATE OF THE ART 

Tlie following documents are referred to in the present report: 
D1: US-A-2002/01 67374 

D2: "Reversible electromechanical characteristics of carbon nanotubes under local- 
probe manipulation" by Tombler et al. 

3. NOVELTY - ART. 33(2) PCT 

The present application does not meet the requirements of Art. 33(1) PCT, because the 
subject-matter of the independent claim 1 is not new (Art. 33(2) PCT). 

3.1 Independent apparatus claim 1 

D2 (see in particular p.769-771), discloses: 

a force sensor (see p.769, c.2, 1.1 1-18 and Fig. 2) including a support of two arms (see 
Fig. 1) carrying a longitudinal electromechanical nanostructure ("nanotube suspension"), 
which electric properties are changeable by a mechanical deformation due to a force 
(see p.769, c.2, 1.3-10; c.770; c.2, 1.5- p.771, 1.20 and Fig. 3), said force sensor further 
comprising an actuator ("AFM tip") to transmit a force to said nanostructure. 

All the technical features of claim 1 are known from D2. Consequently, the subject- 
matter of claim 2 is not new. 

3.2 Dependent claims 2, 3 and 6 

The subject-matter of the dependent claims 2, 3 and 6 is also anticipated by D2: 

- claim 2: see D2, abstract. 

- claim 3: see D2, p.769, 1.3-4 and Fig. 3. 
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- claim 6: see D2 (Fig. 1c). 



4. The subject-matter of the dependent claims 4, 5 and 7 to 10 does not involve an 
inventive step (Art. 33(3) PCT), since it involves matter of normal design procedure in 
the field of force sensors: 

- claim 4: the U-shape of the support does not provide any non-obvious advantage to 

the claimed force sensor. 

- claim 5: see the force sensor of D1, [0040], [0041], [0043]; Fig. 1, 3 and 12. 

- claims 7 to 10: it is known from the skilled person to use a separate reference sensor 
to compensate for external environmental effects. This procedure is not specific to the 
use of nanostructures. Consequently, the subject-matter of claims 7 to 10 is regarded 
as being within the scope of the customary practice followed by persons skilled in the art. 



Form PCT/Separate Sheet/409 (Sheets) (EPO-January 2004) 



^QQ_^^_2QQQ2Q04P00Q18V3O,'Yaea6.ea 30.05.2005) ^. -.^ 



10 



^ I I ' ■ (i'^d , EP0414570 



Claims 



1- Force sensor (1) including a support (2) of two arms 
carrying aa longitudinal electromechanical element {3), whicli 
electric properties are changeable by a mechanical deforma- 
tion (A:^) due to a force (F) ; 
characterised in that 

the electromechanical element is a nanostructure (3) and an 
actuator is provided in order to transmit a force (F) to the • 
nanostructure (3) . 



2. Force sensor (1) according to claim 1; 
characterised in that 

the nanostructure (3) is either a nanotube or a carbon nano- 
tube or bor-nitride naaotubes or a quasi one-dimensional (ID) 
15 nanostructure. 



3. Force sensor (1) according to claim 1 or 2; 
charac ter is ed in that 

the changeable electric property is the conductance. 

20 

4. Force sensor (1) according to anyone of the claims 1 to 
3; 

characterised in that 
the support (2) is U-shaped. 

25 

5. Force sensor (1) according to anyone of the claims 1 to 
4; 

characterised in that 

each arm (2) is provided with a cusp (5), on which the nano- 
30 structure (3) is moxinted. 
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6. Force sensor (1) according to anyone of the claims 1 ' 
to 5; 

characterised in that 

a movable mass (7, m) provided with a tip (11) is arranged 
5 between the arms (4), where the mass (7) is movable due to 
acting acceleration (a) and due to the resulting force (P) 
the tip (11) acts on the nanostructure (3) . 

7. Force sensor (1) according to anyone of the claims 1 
10 to 6; 

characterised in that 

a second nanostructure (10) is carried by the arms (4) in 
order to compensate environmental effects, 

15 8. Force sensor (1) according to claim 7; ' 
characterised in that 

each arm (2) is provided with a further cusp (5), on which 
the second nanostructure (10) is mounted. 

20 9. Force sensor (1) according to claim 8; 
characterised in that 

each arm (2) is provided with an insulation (9) in order to 
electrically separate the nanostructure (3, 10). 

25 10. Force sensor (1) according to anyone of the claims 7 
to 9; 

characterised in that 

the second nanostructure (10) is either a nanotube or a 
carbon nanotube or a quasi one-dimensional nanostructure. 
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